Ultrasound and MRI findings of meningococcal
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formation in a 2-month-old
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Background
• Neisseria meningitidis is one of the leading causes of
bacterial meningitis in infants less than 1-year-old in the
United States1.
• Subdural empyema is a rare complication of meningococcal
meningitis seen in 1-2% of cases, defined as a collection of
purulent material between the arachnoid and dura mater2.
• Subdural empyema is associated with a 10% mortality rate
and long-term sequelae including venous thrombosis and
seizures3.
• Due to its severity, early detection and immediate
intervention are essential to improve patient outcomes.

Objective
• To discuss the diagnostic imaging findings of meningococcal
meningitis and underlying pathological changes on
ultrasound and MRI.

Diagnostic Findings
Day of diagnosis

Two days following diagnosis

Discussion
• Sonography can play an important role in identifying extraaxial fluid collections, parenchymal involvement, and
postinfectious hydrocephalus.
• MRI is the most sensitive imaging modality for complications
of meningitis.
• A subdural fluid collection with avid meningeal enhancement
and restricted diffusion are important pathognomonic
findings of subdural empyema.
• Subdural empyema is a surgical emergency requiring
prompt diagnosis and treatment.

Conclusion
Figure 1. Diffuse echogenic thickening of the leptomeninges on
transfontanel sonography which increased after two days,
consistent with evolving meningitis.

Case Report Details
• A previously healthy 12-week-old female presented with
lethargy, fever, and tachycardia with a bulging anterior
fontanelle and intermittent nystagmus.
• CSF fluid analysis revealed elevated WBC of 3,501/mm3,
elevated protein, and low glucose <20mg/dL.
• Cultures returned positive for gram-negative diplococci.
• Repeat ultrasounds of the head demonstrated worsening
diffuse echogenic thickening of the leptomeninges consistent
with meningitis.
• MRI imaging was ordered for persistent fevers, worsening
leukocytosis, and concern for intracranial abscess formation.
• MRI of the brain demonstrated bifrontal subdural empyemas
and evidence of ventriculitis.
• Neurosurgery treated the patient with bilateral craniotomies
and empyema evacuations.
• Three days postoperatively CSF cultures were negative.
• After 6-weeks of continued antibiotics, a follow-up MRI of the
brain was normal.
• The patient has developed moderate hearing loss requiring
hearing aids following her hospital stay, otherwise, she is
healthy with no further neurologic symptoms.

Figure 2. MRI of the brain demonstrates loculated, rimenhancing subdural fluid collections consistent with subdural
empyemas.
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Figure 3. Decreased size of subdural empyemas status-post
bifrontal craniotomies and empyema drainage.

• Although subdural empyema is a rare complication of
bacterial meningitis, it should be considered if a patient fails
to respond within 48 hours of antibiotic treatment4.
• When considered in addition to clinical findings, ultrasound
and MRI findings can confirm complications of
meningitis and alert physicians to the need for prompt
treatment.
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